Loss of function and p53 protein stabilization.
Wild-type (wt) p53 protein is rapidly degraded, has a short half-life and low intracellular levels. Stabilization of wt p53 protein following an appropriate stimulus (for example DNA damage) is a physiological regulation to increase function. In contrast, stabilization of p53 protein in the absence of a stimulus is always a hallmark of loss of function secondary to a mutation, or interaction with viral or cellular oncoproteins. It is generally accepted that stability of p53 protein depends on its intrinsic biochemical properties such as conformation or protein/protein interactions. However, I will discuss evidence that the stability of p53 is not a consequence of its intrinsic properties, but instead is determined by feedback control of its function. In the absence of an appropriate stimulus, a cell needs to keep p53 levels low, since increased levels can lead to apoptosis. To precisely regulate p53 levels, a cell must sense its level; and sensing its transactivating function, is the simplest way to sense p53. Following an appropriate stimulus (for example, DNA damage), the cell senses a state of 'relative' p53 deficiency and adapts by reducing p53 degradation. When the state of p53 deficiency is a consequence of a mutation or interaction with viral oncoproteins, the cell does not sense p53, and again attempts to adapt by reducing p53 degradation. However, in the latter case, the increase in levels does not restore function, and the adaptation continues until degradation of p53 protein is maximally inhibited. In this case, no further inhibition of degradation is possible after DNA-damage or pharmacological inhibition of proteasomes. Thus lack of wt p53 function always results in increased p53 levels and nonregulation.